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South Asian (SA) countries have been fighting with the pandemic novel coronavirus disease 2019 (COVID-19) since
January 2020. Earlier, the country-specific descriptive study has been done. Nevertheless, as transboundary infection,
the border sharing, shared cultural and behavioral practice, effects on the temporal and spatial distribution of COVID-
19 in SA is still unveiled. Therefore, this study has been revealed the spatial hotspot along with descriptive output on
different parameters of COVID-19 infection.We extracted data from theWHO and the worldometer database from the
onset of the outbreak up to 15May, 2020. Europe has the highest case fatality rate (CFR, 9.22%), whereas Oceania has
the highest (91.15%) recovery rate from COVID-19. Among SA countries, India has the highest number of cases
(85,790), followed by Pakistan (38,799) and Bangladesh (20,065). However, the number of tests conducted was min-
imum in this region in comparison with other areas. The highest CFR was recorded in India (3.21%) among SA coun-
tries, whereas Nepal and Bhutan had no death record due to COVID-19 so far. The recovery rate varies from 4.75% in
theMaldives to 51.02% in Sri Lanka. In Bangladesh, community transmission has been recorded, and the highest num-
ber of cases were detected in Dhaka, followed by Narayanganj and Chattogram. We detected Dhaka and its surround-
ing six districts, namely Gazipur, Narsingdi, Narayanganj, Munshiganj, Manikganj, and Shariatpur, as the 99%
confidence-based hotspot where Faridpur and Madaripur district as the 95% confidence-based spatial hotspots of
COVID-19 in Bangladesh. However, we did not find any cold spots in Bangladesh. We identified three hotspots and
three cold spots at different confidence levels in India. Findings from this study suggested the “Test, Trace, and Isola-
tion” approach for earlier detection of infection to prevent further community transmission of COVID-19.
© 2021 ChineseMedical Association PublishingHouse. Published by Elsevier B.V. This is an open access article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

The novel coronavirus disease 2019 (COVID-19) is an emerging infec-
tious disease that has been declared a pandemic by the World Health Orga-
nization on March 11, 2020 [1]. This pandemic has spread over the world
more than 210 countries globally [2] and infected almost 5.5million people
and about 0.35 million deaths worldwide as of 15 May 2020 [3]. The
COVID-19 was caused by severe acute respiratory syndrome coronavirus-
2 (SARS-CoV-2), which was initially reported as a novel pneumonia of un-
known etiology [4,5]. The massive movement of people from and between
the Asian region and other parts of the world increased the geographical
spreading of contagion during the outbreak [6]. However, in the beginning,
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the infection of COVID-19 was epidemic; the spread is becoming over-
whelming and has all the required epidemiological principles for a pan-
demic [7]. Experience from China, Italy, and the United States
demonstrates that COVID-19 can be devastative for the healthcare capaci-
ties of well-equipped nations as well [8].

Circulation of COVID-19 is evident among South Asian (SA) countries
since February 2020. A large portion (24%) of the global population live
in SA [9], and due to the low per capita income and the scope of the jobs,
people from this region migrate to Europe, Middle East countries, China,
and the USA [10]. Before banning international travel in SA countries, ex-
patriates return to their homelands from abroad. Thismovement of peoples
from their workplace to home countries and mingling with their families
and communities initiated the outbreak in SA countries. The high popula-
tion density in the SA region [11] increases the chance of fast community
transmission in this area. Traditional culture and customs might be the
evier B.V. This is an open access article under the CC BY-NC-ND license (http://
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HIGHLIGHTS

Scientific question
Whether temporal pattern and spatial hotspot might be crucial or
not to dig out the key players for community transmission of the
pandemic COVID-19 in South Asia?

Evidence before this study
Circulation of COVID-19 is evident among South Asian countries
since February, 2020. The spatial and temporal patterns and
trends of community transmission of the Pandemic COVID-19 in
South Asia is still unveiled. Therefore, this study has been re-
vealed the hotspot along with descriptive output on different pa-
rameters of COVID-19 infection.

New findings
This study identified the probable hotspots of COVID-19 in India
and Bangladesh along with the variation in trends of transmission
in different SA countries from specified clusters to intense com-
munity transmission.

Significance of the study
Findings from this study suggested “test, trace and isolation”
approach for earlier detection of infection to prevent further com-
munity transmission of COVID-19.We should establish a potential
early-warning system that could be used under non-outbreak
condition to identify potential pandemic like disease X that has
occurred and could resurface in the future.
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core factor for community transmission in SA countries as people of differ-
ent religions mostly celebrated their cultural activities (with big gathering),
including wedding ceremony as well [12]. COVID-19 can be rapidly trans-
mitted from person-to-person that makes this pandemic quite challenging
to control. Rigorous testing and case-based interventions have so far formed
the crucial piece of control efforts in some countries, such as Singapore and
China [13]. However, due to scarce resources, trained personnel, and
COVID-19 testing facilities in SA countries, it is difficult to control and pre-
vent infection efficiently. Earlier, the country-specific descriptive study on
COVID-19 has been reported. But, as transboundary infection, the border
sharing, shared cultural and behaviour practice, effects on the temporal
and spatial distribution of SARS-CoV-2 in SA is still unveiled.

Bangladesh has a total population of 164,649,824, where 1,265 people
live per km2 area. This high population density predisposes the frequent
Fig. 1. Case fatality rate and recovery rate of COVI
transmission of the SARS-CoV-2 virus in this country [14]. Moreover, the
country has not only a shortage of testing kits and trained personnel but
also has inadequate healthcare facilities. To shape the government and
stakeholders' decisions, we compiled and compared the epidemiological
characteristics of COVID-19 from the different geographical regions, in-
cluding SA countries, along with the test rate in those regions. We investi-
gated the spatial pattern of COVID-19 and the trend of community
transmission in SA countries, especially Bangladesh, by identifying the
hotspot in Bangladesh and its closest neighbor, India.
2. Materials and methods

2.1. Data extraction

We extracted population data (total population of the affected countries
in 2020) from the world population review database (https://www.
worldometers.info/population). The database has been designed and up-
dated by the global community recently. We extracted the number of new
cases, the number of total cases, the total number of death, the total number
of recovery, and the total tested population from the WHO database [15]
and worldometer coronavirus databases (https://www.worldometers.
info/coronavirus). WHO and worldometer coronavirus databases were de-
signed and updated every day (real-time) for every parameter. Further-
more, the data about Bangladesh has been cross-checked with the
government source. We included data from the beginning of the outbreak
to 15 May 2020, for our analysis.
2.2. Data analysis

We inserted the data in MS-Excel 2013 (Microsoft Corporation, Red-
mond, WA 98052–6399 USA) for analysis. We produced epidemic curves,
calculated case fatality rate (CFR = number of death by COVID-19/
number of total positive cases×100%), and recovery rate (number of recov-
ered/number of overall positive cases×100%) according to different re-
gions. Moreover, we showed the number of tests conducted per million
people for other geographical areas in the world, in a graph. In all the
cases, we produced maps showing spatial distribution using ArcGIS soft-
ware. We also calculated the infection rate and mortality rate of COVID-19
among different age and gender groups in Bangladesh. The linear and log-
linear diagram of COVID-19 cases in different SA countries were presented
graphically. Getis-Ord general G was performed for hotspot detection of
COVID-19 in Bangladesh and India. The methods have been implemented
for calculation, as described by Peeters, Zude [16].
D-19 patients in different regions of the globe.

https://www.worldometers.info/population
https://www.worldometers.info/population
https://www.worldometers.info/coronavirus
https://www.worldometers.info/coronavirus


Fig. 2. Tested population per 1 million for COVID-19 in different region across the globe.

Fig. 3. Linear (at the top) versus log-linear (at the bottom) distribution of COVID-19 cases from 15 February to 15 May (total = 91 days) in different SA countries. (A) Left
pole: Afghanistan, India, Pakistan, and Bangladesh (scale in thousand); (B) Right pole: Sri Lanka, Nepal, Bhutan, and Maldives (scale in hundred).
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Fig. 4.Geospatial distribution of Active, recovered, and death cases of COVID-19 in South Asian countries. The colour gradient of the base map is the illustration of a number
of cases that have been reported yet as of 15May, 2020). The pie chart of themap depicted the number of active cases (yellow coloured), recovered case (green coloured), and
the death count (red coloured) in different areas.
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3. Results

3.1. Epidemiological characteristics and test rate of COVID-19 in the world

Europe witnessed the highest CFR (9.22%) due to COVID-19 than other
regions of the world. In contrast, the lowest CFR (1.38%) was recorded in
the Oceania region. On the other hand, the recovery rate from COVID-19
was highest (91.15%) in the Oceania continent and lowest in the North
American region (24.91%). In SA, just over 30% of COVID-19 patients re-
covered from this disease (case) (Fig. 1).

Europe did the highest number of tests per million population, followed
by Oceania and North America. Africa and the South Asian region did the
lowest quantity of tests per million people than others to confirm the
COVID-19 infection (Fig. 2).

3.2. Distribution and epidemiological characteristics of COVID-19 cases in SA
countries (day basis)

A total of 150,514 people has been infected in SA countries, including
Bangladesh, India, Pakistan, Sri Lanka, Afghanistan, Nepal, Bhutan, and
the Maldives as of May 15, 2020. India has the highest number of cases
(n = 85,784) followed by Pakistan (n = 37,218), Bangladesh (n =
20,065) and Afghanistan (n = 5,155). Other countries of SA have not
crossed 1,000 cases yet. Very few cases were found in Nepal (n = 267)



Fig. 5. Case fatality rate and recovery rates in South Asian countries (the values are in percentage).
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and Bhutan (n = 21) (Figs. 3 and 4). Linear and log-linear distribution of
COVID-19 cases among larger SA countries, including India, Pakistan,
Afghanistan, and Bangladesh, the highest trend has been observed in
India, followed by Pakistan, Bangladesh, and Afghanistan (Fig. 3). Con-
trarily, among the smaller countries of SA, the highest trend of COVID-19
cases has been reported in Sri Lanka, followed by Maldives, Nepal, and
Bhutan.

The overall CFR among the SA countries have been calculated as highest
in India (3.21%), followed by Afghanistan (2.53%) and Pakistan (2.15%).
Nepal and Bhutan have no death due to COVID-19 so far. The recovery
rate varied from 4.75% in the Maldives to 51.02% in Bhutan (Fig. 5).
There is a positive correlation between the number of tests and CFR in
Bangladesh (r=0.90) and Pakistan (r=0.27), but in India, there is a neg-
ative correlation (r = −0.43) between those two variables.

To combat pandemic COVID-19, Bangladesh, India, Pakistan, and
Afghanistan had limited planning, whereas Nepal, Bhutan, and Sri Lanka
were equipped with a well-planned attribute [17–21]. All the countries
Table 1
Policies and action taken by different SA countries to combat with COVID-19.

Measures taken Bangladesh India Pakistan A

Policy
Early stage planning Limited Limited Limited L
Support, incentive &
stimulus package

√ √ √ √

Public awareness √ √ √ √

Action
1st reported case 8 Mar. 30 Jan. 26 Feb. 2
Lockdown/ Movement
restriction/Social
Distancing

23 Mar. - 30 May 22 Mar. - 30
May

1 Apr. - 9 May P
c
M

Screening at port Airport only; from 22
Jan.

Airports from
21 Jan.

Airports, from 30
Jan.

×

Travel and entry
restrictions

Complete restrictions
from 14 Mar., except
UK

From 13 Mar.
2020

From 13 Mar. 2020 ×

Isolation and quarantine
facilities

Increased gradually Increased
gradually

Increased gradually I

Training of health
workers

Increased gradually Increased
gradually

Increased gradually I

PPE Increased gradually Increased
gradually

Increased gradually I

Testing strategy Only symptomatic
ones initially, later all.

Symptomatic
ones initially
(30)

Only symptomatic
ones initially, later
all.

O
i

Health bulletin √ √ √ √
Fighting misinformation √ None None N

√-Step taken; × − Step not taken.
had measures to build up public awareness. Among SA countries, the first
reported cases were identified in Nepal on 23 January, and within the
last week of January, India and Sri Lanka have experienced their first
cases. In February, Pakistan and Afghanistan have experienced the first
case, whereas Bangladesh experienced at 2nd week of March. Travel and
entry restriction, isolation and quarantine facility, training of health
workers along with the availability of PPE were increased gradually
among all the countries (Table 1).

3.3. COVID-19 in Bangladesh

As of 15 May, 2020, a total of 20,065 patients of COVID-19 were con-
firmed in Bangladesh, among which 298 have died. Patients were identi-
fied from several districts with a higher percentage of in Dhaka (59.1%,
n=9,855) compared to any other districts of Bangladesh. Dhaka, the cap-
ital city, has almost 59.0% of the total confirmed cases. The second-highest
concentration of COVID-19 cases (n=1,463)was detected in Narayanganj,
fghanistan Nepal Bhutan Sri Lanka

imited Well-planned Well-planned Well-planned
√ √ √

√ √ √

4 Feb. 23 Jan. 6 Mar. 27 Jan.
artially from 22 Mar.,
omplete from 27 Mar. -21
ay

From 24
Mar.

None Complete from 19
Mar. - 11 May

End of Feb. Foreign tourist entry
restricted from 7
Mar.

Initially airport, later
all

14 Mar. -30
Apr 2020

From 23 Mar. 2020 From 16 Mar. 2020

ncreased gradually Early stage Early stage Early stage

ncreased gradually Early stage Early stage Early stage

ncreased gradually Early stage Early stage Early stage

nly symptomatic ones
nitially, later all.

All Early stage Only symptomatic
ones. Now antibody
test

√ None √
one √ None None



Fig. 6. Spatial distribution of COVID-19 cases in different districts of Bangladesh. The graduated colour of the base map is the illustration of population density, where dif-
ferent sized red coloured circle depicted the case count in each district.
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Fig. 7. Confirmed COVID-19 cases and death among different age categories in Bangladesh as of May 15, 2020; blue bar denotes the percentage of cases, and the orange bar
indicates the rate of death.
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the district adjacent to Dhaka. Again, some densely populated communi-
ties, including Gazipur, Munshiganj, and Chattogram, have reported sub-
stantial COVID-19 cases, which varied between 701 and 1,500 (Fig. 6).

By 15 May, 2020, patients aged between 21 and 30 years had the
highest infection (26%), whereas children (≤10 years) were documented
as the lowest infected group (3%). The highest death (42%) was recorded
among the senior citizens (>60 years), and the number of deaths has
been found in the 11–20 years age group so far (Fig. 7). The infection was
predominant among males (68%) than females (32%). Besides, the death
rate was also higher in males (73%) than females (27%) (Fig. 7).

3.4. COVID-19 hotspot analysis for India and Bangladesh

Most areas do not show significant spatial and temporal trends.We have
identified a wide hotspot (99% Cl: Confidence level) consisting of 5 differ-
ent districts adjacent toMaharashtra and Gujrat province with around 50%
district of both Maharashtra, Gujrat, and Karnataka province including
Goa, India. Again, a 90% confidence-based hotspot has been identified in
the Bharatpur and Bhilwara district of Rajsthan andDhar district ofMadhya
Pradesh. We have also identified cold spot (90% Cl) regions located at
Purnia district of Bihar, Dumka, and Pukur district of Jharkhand, Koriya,
Korba, Surguja and Raj Nandgaon district of Chhattisgarh and Shivpuri
and Sidhi district of Madhya Pradesh of India (Fig. 8).

Fig. 9 depicted a hotspot (99% Cl) in Bangladesh, located at the central
portion and consisted of Dhaka, Gazipur, Narsingdi, Manikganj,
Narayanganj, Munshiganj, and Shariatpur district. Again, a 95%
confidence-based hotspot has been identified in the Faridpur and
Madaripur district of Bangladesh. The infection has dispersed across the
country designated as a non-significant area in the map. Unfortunately,
there was not any cold spot region in Bangladesh.

4. Discussion

4.1. Epidemiological characteristics and test rate of COVID-19 in the world

We detected the highest CFR in Europe and the lowest CFR in the Oce-
ania region. Keeping the CFR lower in Oceania can be attributed to their
highest number of confirmatory tests per million people. If European coun-
tries and other areas follow the rule of “test, test, and test” by WHO, they
could also reduce the CFR by COVID-19 [22]. Earlier, there was a belief
that a high rate of CFR in Europe might result from lower environmental
temperatures. Still, later on, this statement was negated as there is not
any significant impact of ambient temperature on SARS-CoV-2 transmis-
sion [23]. Another reason for high CFR in Europe may be due to the higher
percentage (19.2%) of the elderly (70 or above) people [24]. For example,
Italy, a European country with 223,885 cases and 31,610 deaths due to
COVID-19 as of May 15, 2020, has 39% of people aged 70 or above [25].

SA countries were not prepared at all for this global pandemic as this
part of the world is most densely populated with a resource-limited
healthcare system. As a result, they did the lowest number of confirmatory
tests per million population. However, almost 30 per 100 people recovered
from COVID-19 in SA, which is a smaller number considering the regions'
limited test facilities and poor health system infrastructure [26]. Again,
due to the heavy density of the population in contrast to European coun-
tries, it is challenging to maintain the social distancing where the crowding
index is much higher. Many of the people of SA countries are migrant
workers who came back to their native during the pandemic [27]. How-
ever, the family bonding in SA countries is responsible for spreading the
virus at the community level due to the warm welcome of the migrant
workers in the community without maintaining quarantine rules.
4.2. Distribution and epidemiological characteristics of COVID-19 cases in SA
countries

COVID-19 has highly infected India and Pakistan in contrast to other SA
countries. India has a population of 1,377 million, equivalent to 17.7% of
the total world population (Worldometer). Similarly, Pakistan is another
populous country with a density of around 287 people per km2 area
(Worldometer). This high density of people per km2 in these two countries
helped SARS-CoV-2 spread faster than any other country in the SA region.
Both of the countries took lockdown and social distancing measures. But
Pakistan removed their lockdown on 9 May, whereas India removed the
lockdown on 1 June, 2020. After that, the number of cases is rising rapidly
in both countries. We found a weak positive correlation between the num-
ber of tests and CFR in Pakistan, which might be due to scaling up testing
for COVID-19, approached by the health care professionals [28]. However,
a negative correlation is calculated between the number of tests and CFR in
India, which might be due to lower Government Effectiveness score [29],
along with insufficient hospital bed facility agreed with Liang, Tseng [28].

Similarly, Afghanistan is one of the most vulnerable countries globally,
with 31.6 million people and 7.2 and 0.6 physicians (per 10,000 people) in
urban and rural areas, respectively [30]. Moreover, 22.8 skilled health
workers per 10,000 people are required to execute all essential health inter-
ventions [30]. So, Afghanistan faces a severe shortage of healthcare
workers, facilities, and equipment in the treatment section. Other obstacles
include inappropriate sampling, problems in the transfer of samples due to
the absence of proper roads, and low social security in diagnosing this dis-
ease [19]. Besides, the lack of personal protective equipment has also



Fig. 8. Spatial hotspots of COVID-19 in India as ofMay 15, 2020. The poinsettia red coloured area is indicating theHot Spot region for COVID-19 at 99% confidence. The grey
shaded area depicted the cold spot region at 90% confidence. The yucca yellow shaded area is an indication of a non-significant part.
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affected many healthcare workers and even forced some of them to resign
or stay home [31]. However, 71.5% of Afghanistan's population lives
in rural areas [32] where cinemas, subways, apartment living, and even
large public transports are not popular. So, contact among people is
naturally less, which might slow down the transmission speed in this
country [19].

Two SA countries, Nepal and Bhutan, have very few cases and zero CFR
due to COVID-19. But the recovery rate is highest for Sri Lanka among the
SA countries. Nepal has only a handful of cases of COVID-19, which indi-
cate their well-organized planning during the earlier stage of the outbreak
[17]. They formed monitoring teams and health desks at border check-
points and cities, screened incoming persons at their only international air-
port, increased isolation and quarantine facilities, trained health workers,
personal protective equipment, and testing facilities. The authority also dis-
seminates information and communication materials through media. They
closed schools, canceled events, shut down Mount Everest, and mostly re-
stricted international travel [33]. These actions are courageous, consider-
ing the enormous economic costs. All these initiatives were paid back to
the nation.

Similarly, Bhutan is also at the forefront of the battle against COVID-19.
The Prime minister, foreign minister, and health minister of Bhutan are
doctors and public health specialists. Due to their significant steps,
Bhutan has a significantly low case [21] with zero fatalities. When other
countries are struggling with the pandemic, Bhutan and Nepal are effi-
ciently managing the crisis.

However, critical care capacity remains a problem in all SA countries
[34]. Only a few hospitals have isolation capacity, which can provide inten-
sive care with respiratory support. SA has an estimated 0.7–2.8 critical care
beds per 100,000 population [34]. The number of beds is scarce compared
to developed countries in the world. Nepal has fewer than 500 intensive
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care unit beds in the entire region for approximately 28 million people
[34]. Still, their government has taken extraordinary and necessary mea-
sures to prevent the virus's entry through its borders. So, they have not
faced any pressure on their health care system during the pandemic.

In Sri Lanka, the preparedness and preventive control measures of
COVID-19were unique comparedwithmost other countries. They initiated
steps to prevent the COVID-19 epidemic even before the first case was de-
tected on 27 January, 2020. The health care system in Sri Lanka is rela-
tively strong, with 3.9 hospital beds per 1,000 population [17]. The
government of Sri Lanka acted swiftly to contain the transmission, with
very stringent public health measures and social distancing: complete
island-wide lockdown, contact tracing and isolation, and quarantine of all
inbound passengers were all adopted almost simultaneously. The epidemic
has not yet reached the stage of full-blown community transmission in
Sri Lanka, and almost all cases still occur in clusters where the chain of
transmission can be traced [33].

4.3. COVID-19 in Bangladesh

Dhaka, the capital of Bangladesh, is the center of most confirmed cases.
It is also the center for business, industries, transportation, and airport. At
the early stage of the pandemic, authorities did not ban international
flights. So, many expatriates returned to the country from infected coun-
tries and brought the virus to spread among their families and relatives. Be-
sides, a large number of mosques in Dhaka city predispose the Muslim
community who prayers daily in mosques. All these leads to make Dhaka
the epicenter of the infection.

On 25 March, 2020, the government announced a lockdown for ten
days active from March 26th. All travel routes, including road, rail, water,
and air, were stopped. Without pharmacies, groceries, and other unavoid-
able necessities, all educational institutions, inessential organizations, busi-
nesses were shut down. However, the estimated positive correlation
between the number of tests and CFR indicates an increased early diagnosis
facility of COVID-19 implemented by the government. Despite all mea-
sures, many people from cities started to leave for the village by various
means, including overcrowded public transport services, with a high risk
of contracting COVID-19 and in violation of the government instructions
[37–39]. As a result, the infection spread quickly from one district to
another.

The current data fromBangladesh suggest, spreading of COVID-19 in 64
districts as clusters where two or more patients have been identifiedwithin
a close area. The distribution pattern of cases clearly shows, people who
met the expatriates from abroadwere infectedmainly. Simultaneouslymas-
sive scale community transmission has already been started to happen due
to not maintaining proper lockdown approaches. Community transmission
of novel coronavirus is evidenced by the inability to relate confirmed cases
through chains of transmission.

The highly contagious virus, which is wreaking havoc on several
countries, including the USA, Italy, and Spain, might have spread at the
community level on a larger scale in Bangladesh. Nevertheless, the
rapid growth and community transmission of this pandemic in
Bangladesh are of grave concern, given that many of the affected coun-
tries are characterized by weak health systems and a high prevalence of
malnutrition and other comorbidities. These factors can increase the bur-
den of COVID-19 and pose an additional strain on the health care system.

Among the confirmed COVID-19 patient in Bangladesh, 68% were
male. Similar gender trends were seen in patients from China as well
[38–40]. One explanation may be the return of male expatriates from
abroad after the outbreak started [41]. Moreover, some male individuals
were visiting their workstation and getting in contact with co-workers.
On the other hand, females more often tend to ignore their health and
try to hide the illness until they can tolerate it [42,43]. The number of
confirmed cases among the 21–30 years age group was highest due to ac-
tive participation in different types of works and constant movement.
Among different age groups, 298 persons have died due to comorbidity
and other health conditions, and most of them are aged.
4.4. COVID-19 hotspot analysis for India and Bangladesh

We identified a wide hotspot zone and three small cold spots in India.
On the other hand, two hotspots were detected in Bangladesh without
any cold spot in the country. Bangladesh and India took lockdown and so-
cial distancing measures initially. These measures lessen interpersonal con-
tact and slow the rate of COVID-19 infections [35]. It is assumed that social
distancing measures and total lockdown help to flat the epidemic curves
[36]. It is at least a 100 years old strategy, and history showed that social
distancing works very well in the containment of epidemic [37]. The
death rates of the Flu Pandemic of 1918 were about 50% lower in cities
that implemented preventive measures, like social distancing and lock-
down, early on compared to those who performed them later or not at all
[36]. The most vibrant cities simultaneously closed schools, churches, the-
atres, and banned public gatherings, which slowed the spread of disease
and allowed time for vaccine development, and lessened the stress on the
hospitals [37]. Strict quarantine measures not only protect from COVID-
19 but also exert a positive impact on the environment [38].

But both of these countries open the economy from the 1st of Junewith-
out flattening the epidemic curve, which resulted in a surge of COVID-19
cases in Bangladesh. So, before restarting the economy, both countries
should have a plan for reducing the number of cases. According to WHO,
the novel coronavirus is ten times deadlier than swine flu, which caused a
global pandemic in 2009. A vaccine would be necessary to halt transmis-
sion entirely. But antivirals and vaccines may need months to years to de-
velop and test, going non-pharmaceutical interventions as the only
immediate means of controlling SARS-CoV-2 transmission. So, the govern-
ment of Bangladesh must continue to encourage strict adherence to estab-
lish public health measures such as social distancing, personal hygiene
practices, and cough etiquette. But, without extensive testing and tracing,
these measures will not be successful in the long run. Besides, the govern-
ment should establish potential surveillance and early-warning system
that could be used to identify potential pandemic like disease X having
the possibility to emerge or resurface in the future.
4.5. Limitations of the study

A low test rate impacts the number of cases, thus affecting the death rate
and recovery rate in SA. However, sometimes there is a lack of resources
available for specific countries like Afghanistan, which is a crump to
make a promising interpretation. Further statistical analysis with accumu-
lated data or other available data resources is necessary to verify this study's
findings.
5. Conclusion

Though the case count was lower initially in the SA countries due to a
limited number of tests, as time elapses and the test facility is enhanced,
the number of cases is increasing exponentially and transmitted to the com-
munity. We found that the spatial and temporal pattern of the COVID-19
varies across the region, which recommends customized country-specific
prioritized policies identifying the real hotspot of infection and applying
strict restriction of movement within hotspot areas. Strict lockdown is cru-
cial for containing the spread of COVID-19, which is the best measure to
maintain extreme social distancing, controlling the infection, and saving
lives. We also recommend extensive testing, robust contract tracing, and
strict quarantine, which are the leading imperative steps to lift the lock-
down. Reopening too quickly or too boldly without a goal-oriented ap-
proach can cause a second wave of infection as fierce or even worse as
the first. Health care in the region is already weak, marked by low funding
levels and access to services. Besides, we should establish a potential early-
warning system that could be used under the non-outbreak condition to
identify possible pandemic like disease X that has occurred and could resur-
face in the future.



Fig. 9. Spatial hotspots of COVID-19 in Bangladesh as of May 15, 2020. The poinsettia red coloured area is the indication of Hot Spot at 99% confidence. The cantaloupe
coloured area is the illustration of the 90% confidence based Hot Spot area of Bangladesh. The yucca yellow coloured area is the indication of a non-significant region.
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